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Yersinia pseudotuberculosis-associated abortion has been described in sheep, and the disease has been reproduced by intravenous injection of the bacterium.6 Experimental infection produced a purulent placentitis in most ewes and focal hepatic and myocardial necrosis in one newborn lamb.
Y. pseudotuberculosis infection has been associated with bovine a b o r t i~n . l .~.~.~ However, the disease has not been reproduced experimentally, and the pathological features have not been clearly defined. Here we characterize the gross and microscopic pathology of bovine abortions associated with Y. pseudotuberculosis.
In late summer 1988, a 2-year-old cow aborted twin calves at 8 months gestation. One calf was born dead and was submitted to the laboratory along with the placenta and a maternal blood sample for examination (Case 1). The second, live calf failed to thrive and was killed by the farmer. Cultures of samples from Case 1 gave a heavy growth of Y. pseudotuberculosis serotype 111. Two further cases of Y. pseudotuberculosis-associated abortions were obtained from laboratory records. Case 2 was a fetus and maternal blood received in late winter 198 1. Case 3 was a placenta and maternal blood received in early winter 1983. These abortions had both occurred in late gestation.
Cotyledon and fetal stomach content from Case 1, fetal stomach content from Case 2, and cotyledon from Case 3 were cultured on sheep blood Columbia agar and on MacConkey agar and incubated at 37 C in a mixture of 5% carbon dioxide in air for 40 hr. All samples gave a profuse growth of Y. pseudotuberculosis on both media, although cultures of cotyledon were heavily contaminated with bacteria of fecal or environmental origin. Tissue samples were also examined to exclude other causes of bovine a b~r t i o n ,~ but none were demonstrated. Suspect Yersinia sp. isolates were identified using API 20E biochemical test strips incubated in air at 37 C for 40 hr. The isolate from Case 1 was serotyped using specific antisera produced in rabbits,' while isolates from Cases 1 and 2 were discarded before serotyping could be done.
Lung, liver, heart, brain, and placenta from Case 1, lung and liver from Case 2, and placenta from Case 3 were fixed in 10% buffered formalin, embedded in paraffin, and sectioned at 4 pm. All sections were stained with hematoxylin and eosin (HE), and sections of cotyledon were also impregnated by Gomori's methenamine silver method to exclude the presence of fungi.
In both fetuses examined (Case 1 and 2) autolysis was minimal. In fetus 1 gross examination revealed excess yellow peritoneal and pleural fluid containing a few small tags of fibrin. The lungs were pale pink-grey and firm. In fetus 2 the lungs were pale pink-grey with reddening apparent around bronchioli, but no other gross changes were evident. The cotyledons of placenta 1 had slightly thickened yellow friable 181 margins with a central dark red area. Bright red caruncular tissue was adherent to the central areas of some cotyledons (Fig. 1) . The intercotyledonary areas were edematous but otherwise normal. A small part of the placenta containing a single cotyledon was received from Case 3. The cotyledon was thickened, yellow, and friable with parts of deep red caruncular tissue adherent.
Histological examination of fetal lung in both Cases 1 and 2 revealed a diffuse bronchopneumonia with accumulation of mononuclear cells, neutrophils, and occasional multinucleate giant cells in bronchioli and alveoli (Fig. 2) . Alveolar septae were thickened in both due to the presence of increased numbers of interstitial mononuclear cells. There were no lesions in the liver, kidney, heart, or brain of fetus 1, but there were multiple foci of necrosis and mononuclear cell infiltration in the liver of fetus 2 (Fig. 3) .
Findings in the chorio-allantoic placenta of both Cases 1 and 3 were similar. They consisted of necrosis of cotyledonary chorionic villi (Fig. 4) and vasculitis in the cotyledonary stroma with fibrinoid degeneration of the vascular media and mixed inflammatory cell infiltration of all vascular layers (Fig. 5) . A diffuse neutrophil and mononuclear cell infiltration of the cotyledonary stroma was also present. Necrosis, thrombosis, hemorrhage, and neutrophil infiltration were present in parts of caruncles attached to cotyledons. Fungal hyphae were not seen in tissue sections.
Y. pseudotuberculosis infection was associated with fetal pneumonia and a severe necrotizing placentitis with vasculitis. While gross lesions of multifocal hepatic necrosis and placentitis have previously been described in bovine abortion associated with Y. pseudotuberculosis infection, pneumonia and the microscopic placental lesions have not previously been reported. The lesions we report are not specific and resemble those produced by Campylobacter fetus, Bacillus licheniformis,q and Brucella abortux5 Abortion caused by Aspergillus spp. and Mortierella worfii is also characterized by a severe placental vasculitis, but fetal pneumonia is uncommon, and hyphae are readily demonstrable in the pla~enta.~ Fetal pneumonia and placental vasculitis, both features of the bovine abortions described here, were not reported in sheep. 6 Infection of the intestinal tract of cattle with Y. pseudotuberculosis, particularly of serotype 111, is very common in southern Australia,lO while Yersinia sp.-associated abortion has not been reported.1° This may not reflect the true incidence of this syndrome, however, as Y. pseudotuberculosis enteritis of cattle has only been recognized since an effective selective medium became available. l o Although Y. pseudotuberculosis infection of cattle appears to be restricted to the intestinal tract in most instances,'O its association with abortion suggests that bacteremia may occasionally occur, with lodgment of bacteria in the gravid uterus and eventual abortion.
